Abstract
increased cloudiness. These studies have analyzed the change in cloudiness resulting from sea 23 ice losses in simulations with increased greenhouse gas concentrations. The effects of reduced 24 sea ice in these analyses are stronger than those occurring in the late 20 th century. Therefore, 25 Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 Discuss., doi:10.5194/acp- -464, 2016 Manuscript under review for journal Atmos. Chem. Phys. Published: 24 June 2016 c Author(s) 2016. CC-BY 3.0 License.
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Furthermore, the heights of the simulated cloud tops and bases increased predominantly in 1 regions with large reductions in SIC during October, which was also common in September 2 (not shown). This finding implies that increased cloud cover was related to the reduction in 3 SICs in MIROC5. The simulated cloud cover increased substantially over the Arctic Ocean 4 north of the Beaufort Sea, where large negative trends in the simulated SIC were not found.
5
However, in the Barents Sea and near Greenland, significant positive trends in the simulated 6 cloud cover were not found despite the large SIC reduction. Dynamic impacts on the 7 atmosphere from the lower latitude region were strong in the Barents Sea and near Greenland 8 because major atmospheric flows from the lower latitude were found during fall in MIROC5. Thus, the dynamic impact may weaken the thermodynamic effect resulting from the increased 10 open ocean in some ensemble members.
11
Figure 3c shows that the large negative trends in SIC were limited to the Barents Sea, the Bering
12
Strait and the coasts of Greenland in November. Over these regions, a significant increase in 13 cloud cover was found. This result also supports the model results in which cloud cover 14 increases because of reduced sea ice. In winter months, cloud cover increased over grids with 15 reduced sea ice, similar to that in November (not shown). However, the simulated cloud cover 16 change averaged over the Arctic Ocean in November and winter months was less dominant than 17 that in October because the sea ice reductions were smaller. The following paragraphs focus 18 on the increased cloud cover in October. Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 Discuss., doi:10.5194/acp- -464, 2016 Manuscript under review for journal Atmos. Chem. Phys. regions from the Beaufort Sea to the Barents Sea (Fig. 4a) . In the Arctic subregion exhibiting a 1 high autocorrelation of simulated SIC (109-221°E, 69-78°N), which is shown in Fig. 4a with 2 black broken lines, the autocorrelations of the simulated SIC (blue circle in Fig. 4c ) decayed 3 with a slower time lag than those of the simulated cloud cover (black circle in Fig. 4c ) because 4 the autocorrelations of the simulated SIC reflect a substantially longer memory in sea ice. These 5 results suggest that sea ice changes in October tend to depend on sea ice changes in September 6 in MIROC5; small SIC during September is likely to results in small SIC during October.
7
Stronger negative correlations between SIC and cloud cover in October were found in grids in the boundary layer, appeared in a region of the Arctic Ocean without a reduction in sea ice; 23 however, the effect was small. are also considerable. This study focused on the changes in Arctic cloud cover as a result of 2 reduced sea ice. However, we were unable to observe an effect of increased cloud cover on sea 3 ice reduction in our statistical analysis of inter-seasonal variations using monthly mean data 4 despite the increased surface DLR resulting from increased cloud cover. Wang, X., and Key, J. R.: Recent trends in Arctic surface, cloud, and radiation properties from 23 space, Science, 299, 1725 Science, 299, -1728 Science, 299, , 10.1126 Science, 299, /science.1078065, 2003 Watanabe, M., Suzuki, T., O'ishi, R., Komuro, Y., Watanabe, S., Emori, S., Takemura, T., Chikira, 25 M., Ogura, T., Sekiguchi, M., Takata, K., Yamazaki, D., Yokohata, T., Nozawa, T., Hasumi, H., 26
Tatebe, H., and Kimoto, M. Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 Discuss., doi:10.5194/acp- -464, 2016 Manuscript under review for journal Atmos. Chem. Phys. the SAT anomaly and sea ice extent anomaly are K and 10 6 km 2 , respectively. 10 11 Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 Discuss., doi:10.5194/acp- -464, 2016 Manuscript under review for journal Atmos. Chem. Phys. Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 Discuss., doi:10.5194/acp- -464, 2016 Manuscript under review for journal Atmos. Chem. Phys. The units are decade -1 . Dots indicate that the linear trend is not zero at the 95% significance level. 4
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